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Abstract: Present study was conducted to study the physical chemical, cooking and sensory qualities of  
instant noodles fortified with spinach paste as an ingredient. These instant noodles were developed by 
using wheat flour and spinach paste at three different combinations i.e., 10%, 20%,30% (90:10, 80:20, & 
70:30) and a control group without spinach substitution in flour( 100:0). They were evaluated for color, 
texture, taste, flavor, and overall acceptability. Mean sensory scores revealed that instant noodles were 
best accepted at 20% level spinach paste incorporation. Moisture, Protein, Fat, Ash content was 
increased where as carbohydrate content was decreased and the appearance became darker green.  
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I. INTRODUCTION 
Indians Mainly depend on  cereal based foods. 
Cereal foods have poor bioavailability of 
micronutrients leading to of iron-deficiency, 
anaemia and vitamin ‘A’. some green leafy 
vegetables are a rich source of β-carotene, a 
precursor of vitamin ‘A’ and grown more  in India. 
Though there are more than 25 varieties of green 
leafy vegetables are available in India.(Premavalli 
et al. 2001). The indians used leafy vegetables are 
spinach, fenugreek, drumstick leaves, coriander 
and curry leaves etc. Since these have short life, 
suitable processing and preservation can prevent 
wastage and increase availability in the diet during 
off season. In developing countries multiple 
micronutrient deficiency are more common than 
single deficiency and the cause for their high occur 
is due to poor consumption and poor bio 
availability of micronutrients (Gupta and Prakash 
2011). 
Spinach is good source for phytochemicals. 
Spinach protects brain function from premature 
ageing and slow old age's typical negative effects 
on mental capabilities by preventing the harmful 
effects of oxidation on brain (Wang et al., 
2005).spinach contain high percentage carotenoid 
compounds, those are lutein and zeaxanthin, that 
are protecting against eye diseases. More studies 
also indicated that spinach extracts and spinach 
compounds may delay or retard age-related loss of 
brain function. Spinach is one of the most 
important antioxidative vegetables, usually 
consumed after boiling either fresh or frozen 
leaves. Freshly cut spinach leaves contain 
approximately1,000 mg of total flavonoids  per 
kilogram. The possible presence of flavonoid-like 
compounds in spinach was first reported in 1943 
(Weatherby L and ChengL.1943) 
Noodle products are a staple food in many parts of 
Asia. Asian noodles made from wheat may be 
divided into two general classes based on the 
ingredients used: white salted noodles(WSN) made 
from flour, sodium chloride and water, and yellow 
alkaline noodles (YAN) made from flour, alkaline 
salts (such as sodium and potassium carbonate) and 
water (Asenstorfer et al.,2006). The type of salt, 
properties of the flour and the manufacturing 
process lead to a wide array of noodle types 
(Martin et al., 2008). Traditional noodles are 
claimed to lack other essential nutritional 
components such as dietary fiber,vitamins and 
minerals, which are lost during wheat flour 
refinement. Thus, noodle products which represent 
a major end-use of wheat, are suitable for 
enhancing health after incorporating sources of 
fiber and essential nutrients (Choo and 
Aziz,2010).The development of new products is 
strategic area of the food industry. Consumers are 
demanding foods that show two main properties, 
with the first dealing with the traditional nutritional 
aspects of the food, whereas, as a second feature, 
additional health benefits are expected from its 
regular ingestion. These kinds of food products are 
often called nutraceutical foods. In a rapidly 
changing world, with altered food habits and 
stressful lifestyles, it is more and more recognized 
that a healthy digestive system is an essential factor 
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in determining the overall quality of life (Brounset 
al., 2002) 
II. MATERIAL AND  METHODS 
2.1.Material 
Spinach leave was obtained from vegetable market 
at uppal Hyderabad . Refined wheat flour was 
obtained from local market . Salt (sodium 
chloride), was purchased from the local market 
2.2.Methods 
Fresh and undamaged leaves were separated, by 
washed to remove foreign matter such as dust, dirt, 
chaff and immature leaves using tap water The 
recovery of usable portions of spinach leaf was 
found. this leaves sent to blanching for removing 
oxalates from leaves it is anti nutrition factor in 
leaves . mixer machine used for spinach paste 
preparation and final we got fine paste 
2.3.Dried instant noodle processing 
Noodles were prepared in the laboratory following 
the procedures of (Kim.,1996) The basic 
ingredients used for making instant dried noodles 
were:  flour,  water, salt, starch , guar gum    oil 
(refined palm oil)  Control dried noodles were 
prepared from 100%wheat flour. three additional 
dried noodle samples were prepared by substituting 
wheat with 10%, 20%, 30%,  of   spinach paste 
The different formulations were processed into 
noodles using manual mixing and a small spaghetti 
maker (Imperia brand, Italy) consisting of two rolls 
with adjustable gap settings and a cutting roll 
attachment. In brief, salt, and  gum were dissolved 
in the water and this solution was added . After 
that, the. The resultant dough had a crumbly 
consistency. Then this dough was allowed to rest in 
zip plastic bag at room temperature for 15 minutes 
The dough was formed into a dough sheet by a 
process of folding and passing the crumbly dough 
through the rollers of the noodle machine several 
times. The sheet was cut into strands 1.8 mm wide 
using the cutting roll attachment of the noodle 
machine. The noodle strands were then cut to 15cm 
in length before steaming over boiling water for 15 
min. Subsequently, the steamed noodles were dried 
in an oven at 100 °C for a total drying time of 30 
minutes 
2.4.Chemical analysis: 
Moisture content (oven dry method) was 
determined by AOAC (1990).The protein content 
of samples was determined by Kjeldahl procedure 
described in AOAC (2005). Fat content in the 
sample was estimated by Soxhlet extraction 
method (AOAC, 1981). AOAC (1984) procedure 
was followed for ash determination. The per cent 
carbohydrates were calculated by subtracting the 
sum of moisture, protein, fat, ash and fiber from 
100. 
2.5.Cooking property 
cooking stage, small parts of instant noodles will be 
separated from the noodle itself and suspended in 
the water. The noodle becomes weaker and less 
slippery while the cooking water becomes cloudy 
and thick. This is usually quantitative described by 
the term ‘‘cooking loss” (Chen et al., 2002). During 
cooking or keeping in water the starch noodles will 
also absorb water constantly and the starch noodle 
will become swollen. This is normally quantified 
by ‘‘swelling index” or ‘‘cooked weight”. The 
cooking loss and cooked weight of instant noodles 
were measured by the following method. Noodles 
(5 g) were cut into 5 cm lengths and cooked in 200 
mL of boiling distilled water for 1 min more than 
the optimum cooking time. The optimum cooking 
time was determined by crushing cooked noodles 
between a pair of glass plates until the white hard 
core in the noodles strand disappeared. The cooked 
noodles were then filtered through a nylon screen, 
rinsed with distilled water, and drained for 5 min. 
Cooking loss  was determined by evaporating the 
combined cooking water and rinse water to dryness 
at 110 ºC and expressed as the percentage of solid 
loss during cooking. Cooked weight (CW) was 
calculated as a percentage of dry cooked noodle 
weight prior to cooking (Li & Vasanthan, 2003). 
2.6.Noodle color analysis 
The color of the dried noodle were measured with a 
Chroma-meter (Color Quest, XE Hunter Lab, 
USA) equipped with a D65 illuminant using the 
CIE L*a*b* system. The L*, a* and b* readings 
were obtained directly from the instrument and 
provided measures of lightness, redness and 
yellowness, respectively. All measurements were 
performed in triplicate. 
2.7.Sensory evaluation 
All instant noodle samples were prepared for 
sensory evaluation. The samples were boiled using 
mineral water for the optimum cooking time. 
Optimally cooked noodles with soup were 
evaluated for appearance, flavor, taste, texture and 
over all liking of the samples by 14untrained 
panelists using nine-point hedonic scales, where9 = 
extremely like and 1 = extremely dislike. Each 
panelist evaluated three samples in a balanced 
sequential order. The optimal ratio of spinach paste 
in the noodles was investigated using sensory 
qualities in comparison to the control noodles. 
2.8.Statistical analysis 
All the result was statistically analyzed to test the 
significance of the results using percentages, 
means, standard deviations and analysis of variance 
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(ANOVA) technique. (Snedecor  and  Cochran, 
1980). 
III. RESULTS AND DISCUSSION 
3.0.Chemical composition of raw instant noodles 
and spinach fortified instant noodles 
Chemical composition of control sample and 
spinach fortified instant noodles was compared . 
Results indicated that the  moisture content of 
instant noodles increased when the level of spinach 
paste  in the noodles increased. The protein content 
was slightly increased and the fat as well as Ash 
content was also increased with level of spinach 
substitution where as the carbohydrate content was 
decreased with level of spinach paste incorporation 
increased.  
Table :1 
Nutrients C T1 T2 T3 
Moisture 
(%) 
4.3±0.1
5
 
5.6±0.1
 
6.6±0.2
 
7.53±0.
4 
Protein 
(%) 
11.56
a
±
0.30
 
    
12.73±
0.10
 
12.53±
0.40
 
12.37±
0.44 
Ash (%) 1.46±0.
15
 
2.33±0.
25
 
    
2.53± 
0.15
 
3.36±0.
14 
Fat (%) 4.53±0.
15 
8.59±0.
26 
 
   
11.59±
0.34 
12.30±
0.30 
Carbohy
drate 
(%) 
74.16±2
.95 
     
70.39 
±0.64 
 
   
65.33  
±1.32 
63.62±
0.48 
 
 
3.1.Color characteristics of raw instant noodles 
and spinach fortified instant noodles 
Color is a key quality trait (Mares and Campbell, 
2001) because of the visual impact at the point of 
sale. It provides some indication of the quality of 
the starting materials and, in the age of the product. 
Asian customers prefer bright yellow, alkaline 
noodles that retain a stable color for 24–48 h after 
preparation and consider red or dull grey noodles 
as undesirable (Asenstorfer et al., 2006). Factors 
controlling color stability, which include alkaline 
formulation, flour refinement and enzymatic 
browning associated with poly phenoloxidase, have 
been extensively investigated (Hatcher et al., 
2008).  
It was found that with the increase in spinach paste, 
there was a significant decrease(p ≤0.05) in 
brightness (L) value from 82.45 to 44.35 and also 
there was a increase in redness in instant noodles 
from 0.73to 25.68. Yellowness (b) in instant 
noodles significantly (p ≤0.05)increased from 
13.37 to 61.48. The increase in ‘b’ values may be 
attributed to the maillard reaction between sugar 
and amino acid (Yadav et al. 2009) 
Table :2 
 
Samples 
Color values 
L* a* b* 
 
Control 
82.45±0.35 0.73±0.15 13.37±0.22 
T1 60.55±0.36 12.47±0.16 29.59±0.10 
T2 55.45±0.88 17.41±0.28 40.73±0.21 
T3 44.35±0.40 25.68±0.25 61.48±0.4 
     
 
3.2.Effect of spinach paste on the sensory quality 
of instant noodles 
Sensory analysis was performed to find out the 
suitability and level of incorporation of spinach 
paste in wheat flour. The changes in sensory scores 
of instant noodles prepared by using spinach paste 
are given. It is clear from the data that addition of 
spinach paste up to 20 % improved the 
acceptability of instant noodles and further increase 
in the concentration adversely affected the texture, 
color and overall acceptability .It is therefore 
concluded that, highly acceptable quality instant 
noodles can be prepared using 20% spinach paste 
and addition of beyond 20 % levels of spinach 
paste significantly reduced the overall acceptance 
of the instant noodle 
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Table :3 
     
Treat
ments 
Color Text
ure 
Taste Flav
or 
Overal
l 
accept
ability 
C 8.35±
0.744 
7.57
±0.8
5 
7.5±0
.65 
7.42
±0.6
4 
7.71±0
.72 
T1 7.0±0
.87 
6.78
±0.8
0 
6.64±
0.841 
6.28
±0.9
1 
7.07±0
.73 
T2 7.64±
0.744 
7.28
±0.6
1 
7.35±
0.841 
6.92
±0.9
1 
7.57±0
.64 
T3 7.35±
0.84 
6.71
±0.8
2 
6.28±
0.825 
6.35
±0.9
2 
7.21±0
.89 
 Note 
 C- Control sample. 
 T1- Instant noodles prepared by incorporated 
10% of   raw spinach paste. 
 T2 - Instant noodles prepared by incorporated 
20% of   blanched spinach paste. 
 T3 - Instant noodles prepared by incorporated 
30% of  Raw spinach paste 
 
 
 
 
 
3.3Effect of spinach paste on the Cooking 
qualities of instant noodles 
The cooking time and cooking loss of spinach 
fortified instant noodles are shown in Table. The 
degree of cooking can be observed either by eye or 
image analysis (Sozer et al., 2007). In the present 
work, it was determined by the disappearance of 
the core of the noodle strand during cooking. The 
optimum cooking times of all noodle samples 
ranged from 7.5 to 5.5 min. The cooking loss is the 
amount of dry matter in the cooking water of 
optimally cooked noodles. An increase in the 
cooking loss with noodles containing spinach paste 
(Table 2) may have been due to weakening of the 
protein network by the presence of spinach paste. 
These results are in the agreement with Ovando-
Martinez et al. (2009) who reported that partial or 
complete substitution of durum wheat semolina 
with fiber material can result in negative changes to 
pasta quality, including increased cooking loss 
Cooking time 
Table :4 
Sample Time 
C 7.5±0.57 
T1 6.25±0.5 
T2 5.5±0.57 
T3 3.3 ±057 
Table:5 
Sample Cooking loss 
C 1.12±0.62 
T1 1.75±0.95 
T2 1.35±0.75 
T3 2.41±0.09 
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IV. CONCLUSION 
4.0. Spinach fortification at 10%, 20%, 30% in 
wheat flour noodles were studied. The moisture 
content, Protein, fat and ash contents were 
increased compared to control and spinach 
fortification at 20% is highly acceptable in terms of 
sensory analysis and found stable in storage. 
Cooking time and cooking losses were reduced 
with the level of spinach incorporation. 
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